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B.Sc. (Part—I) Semester—I Examination

MATHEMATICS
Paper—II
(Differential & Integral Calculus)

Time : Three Hours)

Note :—(1) Question No. 1 is compulsory. Attempt once.

(2) Attempt one question from each unit.

1. Choose the correct alternatives (1 mark cach) —

)

(i)

(i)

| (v)

V)

(v)
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1
Let f(x)=sin o X #0

=0 , x=0
Then f(x) has discontinuity of at x = 0.
(a) Type-II (b) Ordinary
(¢) Removable (d) None of these

Let f(x) = [x] = greatest positive integer not greater than x,

then limf(x)=

(@ 0 (b) 1

) 2 (d) does not exist
Ify=(2x —3) then y, = :

(a) 192 (b) (2x -3)

() 192(2x -3) (d 0

A function f(x) has a derivative at x = x_ iff

@ f(x")=1(x) (b) f(x") #1 (x;)

© '(x,) =) #fx) (d None of thesc
If a real function f defined on [a, b] is :

(1) Continuous on [a, b]

(2) Differentiable on (a, b)

then there is at least one point ¢ € (a, b) such that f(c) =

f(b)—f(a)

AV-1665

[Maximum Marks : 60

. Itis statement of

(a) Rolle’s theorem (b) Lagrange’s mean value theorem

(¢) Cauchymean valuetheorem (d) Nonc ofthese

The series of f(x) =sin x is :
X3 Xs XE X"
(a) X—-Tﬁ'?—‘ ..... (b) ].—"QT'FW—
x‘y 3 L] xf
() 1+x TS TI (d) X+ 3+
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(b)

(c)

3. (p)

(@

(1)

(b)

(c)

WP7-—8233

(vii) Iff(x,y)=x"+ 2xy 4 v taent =

(a) 1 (by 2
(c) 3 dy 4
(vin) Iff(x.y)= D Jogx ~1o8Y+7 then f(x, v) is homogeneous of degree -
X >
(a) 1 by -1
(c)y 2 (d) -2

(ix) Let f(x) be continuous and non-negative on [a, b]. Then the area A bounded by the curve

y == f(x), the x-axis and two ordinates x =a, x =bis A= _

(a) I y dx (b) jLy dx
b i
© [xo @ Jray
(x) The process of finding the length of arc of a curve by definite integral is known as :
(a) Quadrature (b) Unification
(c) Rectification {d) None of these
UNIT—I
If lim f(x)=¢, then f is boundcd on some deleted neighbourhood of x, prove this. 3
. Co2xt-xt Exa T
Show that lim ™ : ‘ - =4, 3
x-—] x—1
S N . . . . .- . ]
Discuss the continuity of the function f(x) = (x -a) sin = ay X#a
= {) , X=a.
at point x = a. 4
If lim f(x) exists, then it is unique. Prove this. 4
. . e x|/ XF
Show that limf(x)does not exist, if f(x)=" 3
x>0 L0, x=0
sin 40
Let f(x)=< X#Y¥  show that f(x) has removable discontinuity at x = 0. 3
|0 . x=0
UNIT—TI1
Show that f(x) = x* is differentiable in 0 < x < 2, 3
. . Lx)
Find y fory = tan L b 3
If'y = x*log x, then show thaty = l\l 4
2 (Contd.)
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. 1 X 1
5. (P) Prove that l‘ﬂh@—ﬁ]=—§- 3
(@) Ify = cos X*COS 2x-cos 3x, find y,. 3
(r) Ify = es"x prove that :
(1 = x9y,,, — @ntl)xy  — (n*+a?)y =0. : 4
UNIT—I11
6. (a) If fand g are continuous rcal functions on [a, b] which are differentiable in (a, b), then
here is 4 oi : f(b)-f(a) f'(c) v
there is a point ce(a, b) such that sb)_8@) £’ where g(a) = g(b) and '(x), g'(x)
are not simultaneously zero. 4
(b) Verily Lagrange’s mean value theorem for f(x) = log x in [1, e]. 3
(c) Expand sin X in power of (x — ;n). 3
7. (p) Verify the truth of Rolle's theorem for f(x) = x*+'x — 6 in [-3, 2]. 4
(@) Expand tan'x in powers of (x "g] 3
.
(r) If fis differentiable on (a, b) and f(x) 2 0, ¥ x€(a, b) then prove that f is monotone increasing
on (a, b). 3
UNIT—IV
] 2 2 2
8. (a Ifu-= Jaa o Ty #0 show that u _+u_+u_=0. 3
VX YTz o n
(b) If u = f(x, y) is a homogeneous differentiable function of degree n in x, y then
xu_+ yu = nu. Prove this. 4
(c) If Z=f(x, y) and x = r cos 6, y = rsin 0, then show that :
,,Elllzgl_/g\ld‘/g}E
&) == (&) 5] ’
9. (p) Ifu=1{{x + ay) + g(x - ay), show that u_= a’u_. 3
. _ -1 iIF_‘:—:vl_: . ., 7 o LVIY: 1 o2 _Ea;rlu ( I 3 la—n: u \‘;
(@ If u = cosec V?_Hﬁ then show that x*u_+ 2xyu  +yu =75 12 - I 4
() 1f z = f(x*~y?), show that yz + xz = 0. 3
WPZ 8233 3 (Contd.)
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UNIT—V
. lodx e 2x] R
10. (a) Find the valuc _[ - —dx, 3
DA - x

. n 1S cven,

(b) Prove that jsin" xdx = Icos" X dx = ——-

tof 2

- A A f nhis odd 4

(c) Calculate the area cf cliipse :—+ \—— 1. 3

2

: - P n-1
L (p) 11 = jsm’xdx then I = —---r;sm”' XCOSX 4 1 5. 4

(q) Find the length of the arc of the equiangular spiral r = ae® ' between the points for which

the radii vectors arc rand r,. 3
X2 42X +3 | 3
r} Integrate _[" == X
) & v’rx" +x+4 1
»
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